Acute cadmium chloride-induced renal toxicity in the Syrian hamster.
It has previously been reported that cadmium (Cd) induces renal lesions only after sequestration by endogenous metallothionein (MT), and not in the form of simple salts. However, in this report we detail findings of acute CdCl2-induced renal lesions in the Syrian hamster, which appear to be species specific as neither rats nor mice showed such lesions. Adult rats and mice of different strains and Syrian hamsters (Cr:RGH) were given Cd doses ranging from 30-50 mumol/kg, sc, and examined histologically for renal lesions between 2 hr and 7 days later. Hamsters developed necrosis of the proximal renal tubules 12-24 hr after CdCl2 treatment at an average incidence of 60% in both sexes. Tubular regeneration occurred within 1 week as shown by immunocytochemical localization of DNA synthesis with 5-bromo-2'-deoxyuridine. By electron microscopy, initial changes with Cd (16 hr) included cytoplasmic vesiculation and dilatation of endoplasmic reticulum, and swelling of mitochondria followed rapidly by enlargement of vacuoles, nuclear changes, and cellular disintegration. Rats and mice showed no such lesions even at lethal doses of Cd (40-50 mumol/kg). At maximum tolerated doses of Cd (approximately LD 10: for rats and mice, 35 mumol/kg; for hamsters, 50 mumol/kg) renal Cd content was not higher in hamsters than in the other species 24 hr after injection; hamsters, in fact, had the lowest Cd content. Likewise, basal or Cd-induced levels of renal MT were not remarkably different between these species. These results indicate the hamster is uniquely susceptible to acute effects of Cd on the kidney and that this effect is not related to an unusually high concentration of CdCl2 or unusually low basal or induced levels of MT in the kidney.